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The IASI NHj version 4 product: averaging kernels and improved
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Abstract. Satellite measurements play an increasingly important role in the study of atmospheric ammonia (NHz). Here. we
Figure 6. NH; seasonal average, derived from 0.5° x .5° monthly averages of the reanalysis product of ANNI v4. Data includes all

measurements from [ASI-A (October 2007 to December 2019), IASI-B (March 2013 to September 2022) and IASI-C (September 2019 to

present version 4 of the Artificial Neural Network for IAST (ANNI) retrieval of NHj. The main change is the introduction

of total column averaging kernels (AVKs), which can be used to undo the effect of the vertical profile shape assumption of . i
September 2022), with a cloud fraction below 10 %.
the retrieval. While the main equations can be matched term for term with analogous ones used in UV/Vis retrievals for other

minor absorbers, we derive the formalism from the ground up, as its applicability to thermal infrared measurements is non- : . . | | ‘ | . . . | | ‘ :
02f E

trivial. A large number of other smaller changes were introduced in ANNI v4, most of which improve the consistency of

f

the measurements, across time and across the series of IASI instruments. This includes a more robust way of calculating the
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Figure 5. Monthly average HRI time series over 10 remote regions for the three TASI instruments separately. The top panel shows the

uncorrected timeseries, and the other panels, from top to bottom, show the effects of the corrections that are applied consecutively.



https://doi.org/10.5194/egusphere-2023-963
Preprint. Discussion started: 26 May 2023 G U
EGUsphere

(©) Author(s) 2023. CC BY 4.0 License.

all <1018 all

. . 6
22| mmpoAs <
a2 é
E 8 5
218 3
™ Q
14 o
— . - =
1 Measurement report: Ammonia in Paris derived from ground-based open-path and 1.2 3
" ' . 15 : 15
2 satellite observations Py . __Wwinter %9 spring . __x10
f : 1 : 1 : 1 ; 2 3 : 4.5 EMDOAS {3 \; EEDOAS 2 N;
3 Camille Viatte”, Nadir Guendouz’, Clarisse Dufaux’, Arjan Hensen®, Daan Swart”, Martin Van Damme™", — S LS| S
4  Lieven Clarisse®, Pierre Coheur®, and Cathy Clerbaux®* -En 125 £ 10 2
2 i ]
5 I ATMOS/IPSL, Sorbonne Université, UVSCY, CNRS, Paris, France; %ﬂ 15 ; 8 g
& 'Metherlands Organisation for Applied Scientific Research (TNO), P.O. Box 15, 1755 2G, Petten, the Netherlands 11 §» -IZ—.O
7 *Mational Institute for Public Health and the Environment [RIVM), Bilthowven, the Netherlands; qE 6
summer 10 fall
8 “Université libre de Bruxelles {LULB), Spectroscopy, Quantum Chemistry and Atmospheric Remote Sensing (SQUARES), Brussels, Belgium; " 21
[poas 10 ¢ I DOAS
9 *BIRA-IASE - Belgian Institute for Space Aeronomy, Brussels, Belgium; B AS| r ‘.;; 15 =3 1AS]
@ . r
5 B
10  Correspondence: Camille Viatte (camille.viatte@|atmos.ipsl.fr) 43 gl
E I
= Z
= 0.5
Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun

Winter Spring Summer Fall
We-Wd = 3.6% 4 We-Wd = -3.9% ' We-Wd = -18 8% We-Wd = -22 8%
o | <= all days |
=~ waakdays

= yagkend

P 1
NHJLpg,.m ]




Infrared retrievals — iy

Plan  Satellite 3

IASI overlay

05 1 15 x10'°

B Agriculture

A Fertilizer industry

A Coking industry

A Soda ash industry

, Nickle industry
Geothermal industry
Explosive industry

. Non-determined industry

# Natural
Urban

® Non-determined

Imagerie ©2020 NASA, TerraMetrics | Conditions d'utilisation

Van Damme, M., Clarisse, L., Whitburn, S., Hadji-Lazaro, J., Hurtmans, D., Clerbaux, C., Coheur, P.-F. Industrial and agricultural ammonia point
sources exposed. Nature 564, 99-103, doi: 10.1038/s41586-018-0747-1, 2018



https://doi.org/10.1038/s41586-018-0747-1
https://www2.ulb.ac.be/cpm/NH3-IASI.html

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10

